Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the application. 
Listine of Claims: 

1. (ORIGINAL) A pointing device having a fingerprint image recognition, comprising: 
at least one or more fingerprint acquiring means for acquiring a fingerprint image of a 

finger surface depending on a predetermined cycle; 

a characteristic point extracting means for extracting at least one or more characteristic 
points from the acquired fingerprint image; 

a movement detecting means for calculating displacement data between characteristic 
points of the extracted fingerprint image to detect movement information of the fingerprint 
image; 

a mapping means for mapping the fingerprint image in an inner virtual image space 
depending on the movement information; 

a recognizing means for comparing a previously registered fingerprint image with the 
whole mapped fingerprint image when the entire size of the mapped fingerprint image reaches a 
previously set size and determining recognition on the fingerprint; and 

an operating means for receiving the displacement data from the movement detecting 
means and calculating a direction and a distance where a pointer is to move with the 
displacement data. 

2. (ORIGINAL) The pointing device according to claim 1, further comprising a housing 
which includes the fingerprint acquiring means, the characteristic point extracting means, the 
movement detecting means, the mapping means, the recognizing means and the operating means 
and comprises a transparent member having a plane surface which the finger surface contacts 
with at a predetermined distance from the fingerprint acquitting means. 

3. (CURRENTLY AMENDED) The pointing device according to claim 1 wherein the 
fingerprint acquiring means is a CMOS image sensor. 
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4. (CURRENTLY AMENDED) The pointing device according to enenrf claim 1 erf, 
wherein the sizes of the acquired fingerprint image and the virtual image space are m x n pixels 
and MxN pixels, respectively, and the m and the n are smaller than the M and the N, 
respectively. 

5. (CURRENTLY AMENDED) The pointing device according to claim 1 erf, wherein the 
movement detecting means calculates movement distances and directions of the characteristics 
points of the fingerprint image acquired in the current cycle from those of the fingerprint image 
acquired in the previous cycle. 

6. (CURRENTLY AMENDED) The pointing device according to claim 1 erf, wherein the 
mapping means maps a fingerprint image in the virtual image space so that identical 
characteristic points are superposed when there are the identical characteristic points between 
characteristic points of the n-l th fingerprint image and the n th fingerprint image. 

7. (CURRENTLY AMENDED) The pointing device according to claim 1 erf, wherein the 
recognizing means determines whether the characteristic points of the previously registered 
fingerprint image are identical with those of the whole mapped fingerprint image by matching 
the characteristic points of the previously registered fingerprint image with those of the whole 
mapped fingerprint image, and decides recognition of the fingerprint depending on the 
determination result. 

8. (CURRENTLY AMENDED) A portable terminal device which comprises a pointing 
device described in claim 1 erf and performs a fingerprint recognition of a user and a control of 
the pointer. 

9. (ORIGINAL) A method for recognizing a fingerprint for user recognition, comprising the 
steps of: 

a fingerprint image acquiring step for acquiring at least one or more fingerprint images 
with a predetermined fingerprint acquiring sensor depending on a set cycle; 
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a characteristic point extracting step for extracting at least one or more characteristic 
points from the acquired fingerprint image; 

a first mapping step for mapping a first fingerprint image in a specific location of a 
virtual image space; 

a displacement data calculating step for calculating displacement data between 
characteristic points of the first fingerprint image and those of a second fingerprint image 
acquired in the next cycle after the cycle where the first fingerprint image is acquired; 

a second mapping step for mapping the second fingerprint image with the displacement 
data in the virtual image space; and 

a fingerprint recognition step for comparing characteristic points of the previously 
registered fingerprint image with those of the whole mapped fingerprint image when the whole 
size of the fingerprint images mapped in the virtual image space reaches a previously set size, 
and determines recognition of the fingerprint. 

10. (ORIGINAL) The method according to claim 9, wherein the sizes of the acquired 
fingerprint image and the virtual image space are m x n pixels and M x N pixels, respectively, 
and the m and the n are smaller than the M and the N, respectively. 

1 1 . (ORIGINAL) The method according to claim 9, wherein the displacement data 
calculating step is to calculate movement distances and directions of the characteristic points of 
the second fingerprint image from those of the first fingerprint image. 

12. (ORIGINAL) The method according to claim 9, wherein the second mapping step is to 
map the second fingerprint image in a location corresponding the calculated displacement data 
from the first fingerprint image mapped in the virtual image space. 

13. (CURRENTLY AMENDED) The method according to claim 9 e*42, wherein the second 
mapping step is to map the second fingerprint image in the virtual image space so that identical 
characteristic points are superposed when there are the identical characteristic points between the 
characteristic points of the first fingerprint image and the second fingerprint image. 
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14. (ORIGINAL) The method according to claim 9, wherein the fingerprint image acquiring 
step is to acquire a plurality of fingerprint images at every time with a plurality of fingerprint 
acquiring sensors. 

15. (ORIGINAL) The method according to claim 14, wherein the plurality of acquired 
fingerprint images are images of the adjacent fingerprints. 

16. (ORIGINAL) The method according to claim 9, wherein the fingerprint recognition step 
comprises: the first step of determining whether the size of the whole fingerprint image mapped 
in the virtual image space reaches the previously set size; the second step of extracting at least 
one or more characteristic points from the whole fingerprint images when the whole fingerprint 
image reaches the previously set size depending on the determination result; the third step of 
comparing characteristic points of the previously registered fingerprint image with the extracted 
characteristic points; and the fourth step of determining recognition of the fingerprint depending 
on the comparison result. 

17. (ORIGINAL) A pointing device having a fingerprint recognition, comprising: a 
fingerprint acquiring means (first operating cycle) for acquiring a required fingerprint image to a 
finger surface which controls a pointer through only once 2- dimensional image acquisition; 

a fingerprint recognizing unit (second operating cycle) for extracting at least one or more 
characteristic points from the acquired fingerprint image and comparing characteristic points of 
the previously registered fingerprint image with the extracted characteristic points to recognize a 
user of the acquired fingerprint image; and 

a pointing control unit (third operating cycle) for detecting movement information based 
on partial data of an image acquired with the first operating cycle and calculating displacement 
data of the fingerprint image depending on the movement information to calculate movement 
direction and distance of the pointer. 

18. (ORIGINAL) The pointing device according to claim 17, wherein the fingerprint 
recognizing unit comprises: a characteristic point extracting means for extracting at least one or 
more characteristic points from the fingerprint image acquired by the fingerprint acquiring 
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means; and a recognizing means for comparing characteristic points of the previously registered 
fingerprint image with those that are extracted by the characteristic point extracting means to 
determine recognition of a user of the fingerprint image. 

19. (ORIGINAL) The pointing device according to claim 18, wherein the recognizing means 
determines whether the characteristic points of the previously registered fingerprint image are 
identical with the extracted characteristic points by matching the characteristic points of the 
previously registered fingerprint image and the extracted characteristic points, and performs a 
recognition on the user depending on the determination result. 

20. (ORIGINAL) The pointing device according to claim 17, wherein the pointing control 
unit comprises: 

a fingerprint image extracting means for extracting a fingerprint image of m x n pixels 
(here, m and n are integers) from that of M x N pixels (here, M and N are integers, m < M, n < 
N) acquired by the fingerprint acquiring means; 

a movement detecting means for calculating displacement data of the extracted 
fingerprint image of m x n pixels to detect movement information of the respective fingerprint 
image; and an operating means for receiving displacement data from the movement detecting 
means and calculating movement direction and distance of the pointer based on the displacement 
data. 

2 1 . (ORIGINAL) The pointing device according to claim 20, wherein the movement 
detecting means calculates the movement direction and distance of the characteristic points of 
the fingerprint image acquired in the current cycle from those of the fingerprint image acquired 
in the previous cycle to calculate the displacement data of the fingerprint image. 

22. (ORIGINAL) The pointing device according to claim 20, wherein the M and the N range 
from 90 to 400, and the m and the n range from 1 5 to 80. 

23. (ORIGINAL) The pointing device according to claim 17, wherein the fingerprint 
acquiring means is a CMOS image sensor. 
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24. (ORIGINAL) The pointing device according to claim 17, wherein the fingerprint 
acquiring means is an active capacitive sensor. 

25. (ORIGINAL) The pointing device according to claim 17, wherein the second operating 
cycle is 1-3 times/second. 

26. (ORIGINAL) The pointing device according to claim 17, wherein the third operating 
cycle is 800~1200times/second. 

27. (ORIGINAL) The pointing device according to claim 17, wherein the fingerprint 
recognizing unit and the pointing control unit are individually operated at the same time 
depending on the second operating cycle and the third operating cycle. 

28. (ORIGINAL) The pointing device according to claim 17, further comprising: a light 
emitting means for emitting light toward the finger surface which controls the pointer; and a light 
gathering means for condensing the fingerprint image reflected from the finger surface, wherein 
a fingerprint image condensed by the light gathering means is acquired by the fingerprint 
acquiring means. 

29. (ORIGINAL) The pointing device according to claim 28, wherein the light gathering 
means is located between the light emitting means and the fingerprint acquiring means, the ratio 
of the distance between the light emitting means and the light gathering means and the distance 
between the light gathering means and the fingerprint acquiring means are n : 1, and n is a real 
number ranging from 1 to 5. 

30. (ORIGINAL) The pointing device according to claim 28, wherein the light gathering 
means is aspherics. 

3 1 . (ORIGINAL) A portable terminal device comprising a pointing device described in claim 
17 and for simultaneously performing a fingerprint recognition and a pointer control. 
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32. (ORIGINAL) The portable terminal device according to claim 31, further comprising a 
display means for displaying previously stored information, wherein the display means displays 
the whole information or a performing function admitted to the user when a user recognition is 
performed in the fingerprint recognizing unit, and only displays information and usable functions 
within a limited range which is previously set when the user recognition is not performed. 

33. (ORIGINAL) A pointing method having a fingerprint recognition function, the pointing 
method of a pointer control device with an image sensor having a smaller size than a 
predetermined picture image required in a fingerprint recognition, comprising the steps of: 

a fingerprint image acquiring step for acquiring at least one or more fingerprint images of 
M x N pixels depending on a first operating cycle with a predetermined fingerprint acquiring 
sensor on a finger surface which controls a movable pointer; 

a recognition step for determining recognition of a user of the fingerprint image by 
extracting characteristic points from the acquired fingerprint image depending on a second 
operating cycle and comparing the extracted characteristic points with those of the previously 
register fingerprint image; 

a fingerprint image extracting step for extracting a fingerprint image of m x n pixels from 
the acquired fingerprint image depending on a third operating cycle; a movement detecting step 
for detecting movement information of the respective fingerprint image by calculating 
displacement data of the respective extracted fingerprint image of M x N pixels; and 

an operating step for calculating and outputting a direction and a distance where the 
pointer is to move with the displacement data. 

34. (ORIGINAL) The pointing method according to claim 33, wherein the recognition step 
comprises: outputting a signal to use the whole information previously set when a user 
recognition is performed; and outputting a signal to use limited information previously set when 
a user recognition is not performed. 

35. (ORIGINAL) The pointing method according to claim 33, wherein the M and N range 
from 90 to 400, and the m and the n range from 15 to 80. 



8 



36. (ORIGINAL) The pointing method according to claim 33, wherein the third operating 
cycle is 800-1 200times/second. 

37. (ORIGINAL) The pointing method according to claim 33, wherein the movement 
detecting step calculating movement distance and direction of characteristic points of the k th 
fingerprint image from the K-l th fingerprint image to calculate displacement data of each 
fingerprint image. 

38. (ORIGINAL) The pointing method according to claim 33, wherein the image extracting 
step, the movement detecting step and the operating step is individually performed from the 
recognition step depending on the third operating cycle. 

39. (ORIGINAL) The pointing method according to claim 33, further comprising the steps 
of: a light emitting step for emitting light with a finger surface which controls the pointer; and a 
condensing step for condensing a fingerprint image generated by the finger surface with 
aspherics, wherein the fingerprint acquiring step is to acquire a fingerprint image condensed by 
the condensing step. 

40. (ORIGINAL) The pointing method according to claim 39, wherein the condensing step is 
to condense the fingerprint image by reducing the size of the fingerprint on the finger surface by 
1/n by regulating the aspherisc. 

41 . (ORIGINAL) The pointing method according to claim 40, wherein the n is a real number 
ranging from 1 to 5. 

42. (ORIGINAL) A pointing device having a fingerprint recognition function, comprising: 
at least one or more fingerprint acquiring means for acquiring an image of a finger 

surface depending on a predetermined cycle or on occasional requirement; 

an operating means for calculating displacement data with the acquired fingerprint image 
to calculate direction and distance where a pointer is to move with the displacement data; 
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a storing means for mapping a fingerprint image obtained from the fingerprint acquiring 
means corresponding to the amount of movement in the displacement data received from the 
operating means; and 

a CPU for analyzing and processing data of the operating means and the storing means. 

43. (ORIGINAL) The pointing device according to claim 42, wherein the CPU is formed as 
one package with the operating means and the storing means. 

44. (ORIGINAL) The pointing device according to claim 42, wherein the CPU is formed as a 
structure separate from the operating means and the storing means. 

45. (CURRENTLY AMENDED) The pointing device according to on e of claims 4 2 to 44 
claim 42 , further comprising: a light emitting means for emitting light toward the finger surface; 
and a light gathering means for condensing a fingerprint image reflected from the fingerprint 
surface, wherein the fingerprint image condensed by the light gathering means is obtained by the 
fingerprint acquiring means. 

46. (ORIGINAL) The pointing device according to claim 45, wherein the light gathering 
means is located between the light emitting means and the fingerprint acquiring means, 

the ratio of the distance between the light emitting means and the light gathering means 
and the distance between the light gathering means and the fingerprint acquiring means are n : 1, 
and n is a real number ranging from 1 to 5. 

47. (CURRENTLY AMENDED) The pointing device according to one of claims 12 to 44 
claim 1 , wherein the CPU further comprises a function of processing a fingerprint recognition 
process in a software way for comparing a fingerprint image stored in the storing means with the 
fingerprint image received from the fingerprint acquiring means. 

48. (ORIGINAL) The pointing device according to claim 42, wherein the storing means 
periodically stores a fingerprint image depending on a predetermined cycle or stores a fingerprint 
image only when the storing means receives a request of the CPU. 
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49. (ORIGINAL) A method for providing service of a portable terminal device having a 
fingerprint recognition function, the method comprising: 

the first step of acquiring a fingerprint image of a user by a pointing device having the 
fingerprint recognition function, and comprising a previously registered fingerprint image with 
the acquired fingerprint image to determined recognition of the user; and 

the second step of classifying usage rights of a user depending on the determination result 
in the first step to display a menu corresponding to the usage right. 

50. (ORIGINAL) The method according to claim 49, further comprising the third step of 
enabling a user to use a desired function of the menu displayed in the second step. 

5 1 . (ORIGINAL) The method according to claim 50, wherein the second step is to display 
the whole menu when recognition on the user is performed or to display a specific menu 
admitted to use when the recognition on the user is not performed. 

52. (ORIGINAL) The method according to claim 51, wherein when a user having no 
recognition intends to use other functions than the menu admitted to use, the message that no use 
is allowed is displayed and the menu admitted to use is displayed again. 

53. (ORIGINAL) The method according to claim 49, wherein the first step is performed as a 
background process to automatically acquire a fingerprint image while a user performs a 
navigation with a finger by using the pointing device without performing an additional process to 
acquire a fingerprint of the user. 



11 



